15 Recent centuries have experienced drastic changes in land cover around the world where 16 Himalayan countries like Nepal have undergone changes in the past several decades because of 17 increasing anthropogenic pressure, natural risks and climatic factors. Accordingly, forest 2 18 fragmentation has also been increasing alarmingly, which is a matter of concern for natural 19 resource management agencies and biodiversity conservation communities. In this study, we 20 assessed land cover change and forest fragmentation trends in Dhorpatan Hunting Reserve of 21 Nepal by implementing landscape fragmentation and recovery process models, and calculating 22 landscape indices based on five-date land cover maps derived from Landsat satellite images from 23 1993 to 2018. Six land cover types including forest, grass land, barren land, agriculture & built-24 up, water bodies and snow & glaciers were determined after an intensive field survey. Diverse 25 derived image features were fed to the Support Vector Machines classifier to create land cover 26 maps, followed by a validation procedure using field samples and reference data. Land cover maps 27 showed an increase in forest area from 37.32% (1993) to 39.26% (2018) and snow & glaciers from 28 1.72% (1993) to 2.15% (2018) while a decrease in grassland area from 38.78% (1993) to 36.41% 29 (2018) and agriculture & built-up area from 2.39% (1993) to 1.80% (2018). Barren land and water 30 body showed negligible changes. The spatial explicit process of forest fragmentation indicated that 31 shrinkage was the most responsible factor of forest loss while expansion was dominant to 32 increment for forest restoration. High dependency of people persists on the reserve for subsistence 33 resources being a cause of forest fragmentation and posing threats to biodiversity. Focus should 34 be made on strategies to decrease the anthropogenic pressure on the reserve. This requires 35 approaches that provide sustainable alternative resources to the local people and innovations that 36 will help them become less reliant on natural resources. 37 39 3 40 Introduction 41 Land use land cover (LULC) change is considered as one of the most important variables of global 42 ecological change since its impacts are profound and range from global carbon and hydrologic 43 cycle to aerosols and local biodiversity [1]. Land use refers to human activity on a piece of land 44 for different purposes such as industrial zones, residential zones, and land cover refers to its 45 surface features such as forest, grassland, etc [2, 3]. Land use is one of the main factors through 46 which humans influence the environment. It involves both the manner in which the biophysical 47 attributes of the land are manipulated and the intent underlying that manipulation [4]. There's a 48 direct link between land cover and the actions of people in their environment, i.e., land use may 49 lead to land cover change. 50 There have been drastic changes in LULC over recent centuries where Nepal has undergone 51 constant change over the past few decades due to major changes caused by anthropogenic and
7 127 in view of the undulating mountainous terrain of the study area, we also downloaded DEM data 128 with 30m resolution for the study area to support necessary terrain correction from the USGS 129 website (https://earthexplorer.usgs.gov/). To support our computerized classification of LC, we 130 paid an intense field visit to DHR during the period from September 28 to October 11, 2018 and 131 collected 164 sample plots. We also collected 150 plots for 2011 and74 plots for 2004 from 132 available previous national land use reference data.
133 Image preprocessing 136 In view of the intense variability in elevation over the study area, prior to classifying the Landsat 137 images, we implemented a SCS (Sun-Canopy-Sensor) + C-correction to minimize the negative 138 terrain effects of rugged mountains on the actual pixels' reflectance because this terrain correction 139 strategy is rigorous, comprehensive and flexible and provides improved corrections compared to 140 the SCS and four other photometric approaches (cosine, C, Minnaert, statistical-empirical) [ 
Accuracy assessment
163 Based on field validation samples and other auxiliary data (generally high spatial resolution
164 Google Earth Maps and available historical dataset in Nepal), our created land cover maps were 165 assessed by computing the overall accuracy, the kappa coefficient, the user accuracy, and the 166 producer accuracy metrics from the confusion matrixes. However, due to the unavailability of the 167 validation data in 1993 and 1999, we were unable to evaluate the land cover maps in these two 168 years. We assumed that their classification reliability could be maintained because we applied 169 same classifier to all the five-date images.
170
Forest fragmentation and restoration process analysis 171 We followed Li and Yang (31) for the forest fragmentation spatial process analysis while for forest 172 restoration process analysis, we followed Ren, Lv (32) to analyze its spatio-temporal 173 characteristics. The entire analytical framework is summarized in Fig 
213
Land cover change 215 The study area has been classified into six different land cover classes as shown in Fig Table 4 237 summarizes the specific transition information for the different time periods and the whole time 238 interval studied.
239 
241
Forest fragmentation and restoration spatial process analysis 243 The spatially explicit process of forest change captured by the forest fragmentation and restoration 244 process models are depicted in the five time period maps below (Fig. 4) . 270 Table 5 shows that the degree of fragmentation was similar for the first two 294 Table 6 Landscape metric analysis at the class level for forest cover class.
Forest cover class
Year Table 4 clearly 
Forest fragmentation and local biodiversity dynamics
330 Forest fragmentation occurs through the intensification of anthropogenic activities [12] . However 331 in this study, although many human settlements existed in and around DHR and the local people 332 highly depended on the forest for various resources, fragmentation in DHR was not so severe but 333 was irregularly distributed on four out of seven hunting blocks of the reserve, namely, Surtibang,
